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Abstract 
We have analyzed the function of hydrocarbon replacement in growth and competitive ability of the economy through the 
example of the Republic of Tatarstan which is an industrially developed region of the Russian Federation. This function consists 
of the following possibilities: provision of fuel-and-power resources; development of a complex of related sectors of chemical 
and petrochemical industry; region budgeting. As of today exploration of natural bitumens, which is however possible only under 
innovative approaches, is the most important method of expansion of hydrocarbon production. A wide complex of special 
innovative technologies is performed in the Republic of Tatarstan: lateral drilling; processing of bitumens in situ; increase of 
processing depth of bitumen raw materials. These technologies allow stabilizing hydrocarbon resources replacement. The 
described experience can be applied in any other region. 
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1. Introduction 
At the present time, extended replacement of hydrocarbon raw materials remains one of the most important 
factors of growth and competitive ability of the economic system of the Russian Federation at large and range of its 
large industrially developed regions, as for instance the Republic of Tatarstan. By virtue of forced production and 
processing of these fossil minerals, our country had and still has environment not only for unhampered creation and 
continuous augmentation of its fuel and energy reserves in sufficient quantity, but also for development of all fields 
connected with processing of hydrocarbons of the large complex of related sectors of chemical and petrochemical 
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industry, enterprises of which play a big, and even the key role in a number of regions for their budgeting. Moreover, 
hydrocarbon resources are the main export products, and regions use a substantial part of currency proceeds of their 
sale for purchase of innovative equipment, machines, new technologies, etc., i.e. eventually for economical growth 
and competitive recovery of the industry. The abovementioned is of paramount importance In light of the fact that 
Russia's Global Competitiveness Index (GCI) and regions' competitive indexes are not improving and in terms of 
global standards stay quite low over the last years. Thus, Russia's rating lowered from 66 to 67 position out of 144 
countries in 2012-2013 (Khalabuda Y.E., Nikolaev M.V., 2013). 
At the same time there are severe problems in development of the said fields, which are first of all connected with 
high and ever increasing level of depletion of operated oil and gas fields.  For example, at the present time oil 
extraction of all Volga-Ural oil-and-gas region including the Republic of Tatarstan is in the natural drop stage, and 
availability of its industrial reserves to oil production enterprise is estimated approximately at 30 years under today 
extract level.  Quality and density of extracted raw materials are also becoming worse.  Speaking about the quality, 
about 67% of current extracted reserves consist of sulfur-bearing, high-sulfur, and high-viscosity oil, and speaking 
about density, more than 68% of the said reserves consist of medium and heavy crude.  It is significantly more 
complicated to extract, transport, or process these crudes, which calls not only for creation of fundamentally new 
innovative technologies of extracting, but also for development of new types of machines (deep hole drilling 
machines, lateral drilling machines, etc.), as well as new instruments and apparatus for geological exploration, 
deeper conversion of extracted raw materials, i.e. employment of the whole complex of technological, technical, and 
economical innovations aimed at manufacturing application of superior methods of transformation of resources into 
an end product (Oslo Manual, 2005), as well as more efficient forms of manufacturing process management: 
specialization, cooperation, diversification. Thus, further process of innovative search and innovative activity in 
engineering and instrumentation industry sectors, scientific and research and other spheres is stimulated, i.e. a 
peculiar kind of multiplier effect aimed once again at economical growth and competitive recovery is created. 
Decline in oil extraction in Tatarstan started in 1976 and attained its maximum in 1991, when 23.8 million tonnes 
were extracted. Henceforth a broad range of special measures, such as growth of green field exploration, 
involvement of low production reserves into development, an increasing degree of oil extraction by means of new 
innovative technologies, helped slightly to increase the extraction and so far stabilize it at the level of 30 million 
tonnes of oil per year. However, the problem has not been generally solved, as quick depletion of conventional oil 
actual reserves remains, and this unavoidably puts a task of accelerated development of natural bitumen resources, 
which are the main alternative sources of hydrocarbon raw materials, on the agenda. Starting in at least the last 
quarter of the XX century not only the republic, but the whole world has been resting its hopes in bitumen (heavy) 
oil in this regard.  This is particularly evident from the fact that as early as in 1998 a special conference on heavy oil 
and bituminous sandstones was arranged in Beijing under the aegis of one of UN international organizations, and it 
has a telling slogan: "Heavy oil as the main energy source of the XXI century". As of today, a great number of fields, 
containing huge reserves of such oil, have been discovered, and most of them are located in Canada.  Not a few of 
them are located in the Russian Federation as well, and at the present time over 450 reservoirs, which according to a 
general estimation contain from 1.4 to 7 billion tonnes, have been found in the Republic of Tatarstan. 
According to the specialists' research, the future of oil extraction, and consequently possibilities of further 
economic growth and competitive ability of the republic, is connected with development of these particular 
resources. But as previously mentioned the said development represents an exceptionally complex process: because 
of absence of efficient and commercially viable heavy oil extraction technologies which shall be fully based on 
newest innovative approaches; because of necessity of advanced processing of bitumens which becomes marginally 
profitable, and often lossmaking process due to increased energy and labor intensity, which also calls for 
fundamentally new innovative solutions; because of environmental unfriendliness of bitumen refinery processing, 
which also presupposes new innovative technologies and significant additional investment in environmental control. 
It may be said that natural bitumen development by itself represents the most important innovation, significance of 
which is close to fundamental innovations focused on assimilation of new-generation machines and technologies 
specified by G. Mensh (Mensh G., 1997). 
Due to the said reasons extraction of natural bitumens and heavy and high-viscosity oil which can be combined 
with them are still low as in the whole world (maybe except for Canada), so in Russia, and in the Republic of 
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Tatarstan particularly.  Another reason is yet rather significant amount of oil of higher quality and easier to process 
in Western and Eastern Siberia and on Russian shelf.  
AT the same time, in the age of economic globalization, unprecedented reinforcement of the competitive struggle 
for strategic resources of economic growth with involvement of a great number of new corporations and even 
countries, many estimations and priorities of medium and long-term economical policy are removed, which make us 
look for new sources and paths of development changing notion of the old ones. To this end let us note some 
interesting comments and conclusions of Professor V.A. Mau, rector of the Academy of National Economy under 
the Government of the Russian Federation, which he made in the course of analysis of tendencies of the world and 
Russian economy adaptation to the world crisis of 2008 and contouring a post-crisis system. "New model of 
economic growth is shaping beneath our eyes," he underlines.  "(This is a distinctive feature of world structural 
crises: consequences of crises of 1930s and 1970s were exactly the same.) This model presupposes revelation of new 
society technological base and corresponding model of social and economic processes control, negotiation of 
macroeconomic imbalances, and entering new growth path. ... Among recent technological achievements we shall 
distinguish new methods of gas and oil extraction from schists which can lead to radical changes of the world's 
energy supply system in certain (quite substantial) prospect, and it will have not only economical but also political 
ramifications.  Rivalry for fuel and energy resources will not weaken but change the vector drastically.  As a result 
we will have to reconsider the content of such popular in recent times concept "energy superpower" (Mau V.A., 
2013, p. 4-23). 
Speaking about idea of development of natural bitumen resources we shall note that this development has no 
alternative for the Republic of Tatarstan in the view of securing strong economic growth and competitive ability of 
the region.  And it shall be noted that bitumen was extracted from bituminous rocks in the territory of the republic as 
far back as in the middle of the XIX century.  Later in the Soviet times (1928-1930) Sugushla Field on the river 
Sheshma was proven, and its reservoirs on the area amounting to 55 sq.m. were estimated to 5.4 million tonnes.  
However the interest to natural bitumens waned after discovery of the unique Romashkino Field.  New target 
bitumen study started only in 1970. Experimental-industrial development started in Sugushla, Mordovo-Karmalsk, 
Ashalchi, and Gory Fields.  From 1978 Mordovo-Karmalsk and Ashalchinsk Fields became the main grounds for 
development of new steel producing methods, where annual output of bitumen reached 23 thousand tonnes in 1992 
(Khisamov R.S., Gatiyatullin N.S., Shargorodsky I.E., Voytovich E.D. et al., 2007).  Bitumen was processed in 
Shugurovo petroleum bitumen plant where it was used mainly for manufacture of asphalt material and antirust 
varnish. 
In 2007, JSC Tatneft made an important attempt to begin natural bitumen development in association with foreign 
companies which have a corresponding experience.  Negotiations were conducted with several foreign corporations, 
such as Shell, ConocoPhillips, ExxonMobil, Chevron, Repsol, and Worley Parsons.  At that, future partners were 
offered not only development of bituminous oil fields, but also its processing along with construction of a special-
purpose oil refinery plant focused on natural bitumens. 
All in all an agreement has been reached with Shell which has a considerable experience of operating with 
bituminous oil in Canada, where it extracts 7.5 million tonnes of oil per year in association with Chevron and 
Western Oil, and in October 2007 they endorsed an agreement on strategic cooperation rules intending to establish a 
joint venture and other forms of cooperation within the frame of Tatneft's oil exploration and extract licenses.  At 
that, according to estimations of the foreign partners utilization of their extract technologies was supposed to provide 
an amount of bituminous oil extracted in the republic equal to 6 million tonnes per year, while according to plans of 
"Tatneft" production output was supposed to be raised only to 1.5 million tonnes by 2020. 
But the the deal eventually fell through since after a while Shell declared about cancellation of the agreement 
explaining it by the fall in oil prices in the context of the world crisis and respective development unprofitability. 
Thus, plans of JSC Tatneft remained the same in accordance with the Fuel and Energy Complex Development 
Program of the Republic of Tatarstan for the period of 2006 - 2020. 
At the present time a broad range of measures is actualized in the Republic of Tatarstan, namely a project aimed 
at securing sustainable hydrocarbon resources replacement over the long term by virtue of intensification of natural 
bitumen development. In particular, it includes the following. 
First, bituminous oil extract on the basis of the newest technologies based on lateral drilling which are considered 
to be the most attractive and economically efficient methods. For the first time ever these methods of drilling and 
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technologies based on these methods were applied in Canada, where they are used during more than 40 years.  For 
example, as of today about 20 million tonnes of bituminous oil are extracted using this method in Canadian province 
Alberta (Shlykov I.I.). The principle of method lies in drilling of two lateral outcropping wells, one below the other 
at the distance of 5 meters.  Live steam squeezed to the upper well, and under the action of this steam bitumen 
deliquates and leaks to the lower well from which it is pumped out at the surface.  This method enables to increase 
oil recovery index approximately from 5 to 30% and about 50% of all oil is extracted in the abovementioned 
province Alberta by applying this method. Canadian experience has been scrutinized by oil-industry workers of 
Tatarstan, which aided to build up the own strategy considering particular environmental, historical, and economic 
conditions of the republic. 
For the first time ever in Tatarstan lateral drilling method was implemented on Mordovo-Karmalsk Field, where 
two lateral parallel wells with horizontal hole length of 100 meters and the overall length of 240 meters had been 
drilled at a depth of about 100 meters from the surface. The distance between holes of the wells, the upper of which 
was the intake one, and the lower of which was the recovery one, made 5 - 7 meters. The pilot operation of these 
wells revealed significantly higher economic efficiency of this method as compared to the previously applied.  The 
described method named as a technology of thermo-capillary vapor gravitational drainage (modified analogue of 
Canadian technology SAYD) has been usefully employed by JSC Tatneft on Ashalchi Field of natural bitumens of 
Tatarstan from 2006, where several couples of such wells were drilled and equipped, and these wells work with 
sufficiently high level of efficiency.  For example, total daily flow rate of oil of two of them amounts to about 35 - 
40 tonnes per twenty-four hours. 
By the year of 2010 JSC Tatneft planned to drill over 200 couples of lateral wells and put the whole field into 
operation which demanded about 3 billion rubles of capital investment.  But the financial crisis and the refusal of 
Shell to participate in the project make allowances in these intentions. 
Second, employment of new technologies not only for well drilling. There are attempts to process heavy 
bituminous oil in situ using special portable package units due to complexity of this oil transportation.  By doing so 
innovative technologies, which enable to divide heavy oil stock into two parts, are applied.  One of these parts - the 
"light" one, the proportion of which can reach up to 60% of the whole amount of the feed stock - has physical and 
chemical characteristics similar to conventional oil (light fractional composition, low density, viscosity which is 
significantly lower than the initial one, crude sulfur is almost twice lower, almost total absence of metals).  This part 
of oil stock can be transported via a pipeline and further processes in ordinary oil refinery plants with employment of 
classical conventional technologies. Another part, the "heavy" one, is a raw material for producing stock bitumens 
and bituminous polymer materials.  The last circumstance has special economic importance for Tatarstan, as the 
republic has great capacities for production of various polymers. 
Third, phased establishment of a special -purpose complex of oil-refining and processing plants in the city of 
Nizhnekamsk, which is already underway and which shall guarantee processing depth of hydrocarbon raw materials 
at the level of over 90% (TANEKO project), has particular importance for implementation of the "bituminous 
project". This project has the ultimate objective to create own republican station for processing all types of oil 
including heavy bituminous one and is oriented to form strategically competitive advantages of the republic 
including its economic stability. 
Certainly, by no means all needful for the analyzed sphere is completed, and a lot of things are awaiting to be 
planned and implemented.  Nevertheless, an important point is that the Republic of Tatarstan has not only specified 
the strategic problem of development of natural bitumen resources, but has also started implementation of measures 
aimed at its practical solution, which in total certainly works for the future.  Later, efficient technologies created in 
the course of experimental-industrial works and the experience gathered in the republic can be used in any other 
regions and will make its contribution to replacement of the mineral raw material base as the most important factor 
of stabilization of economic growth and competitive recovery of the economic system. 
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